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What is a Module? 

• The definition is fundamental to measurement

• Commonly used definitions

• Parnas’s definition

• Commonly used metrics• Commonly used metrics

• The discrepancies 

• The need of suitable representation
– To identify modules

– To identify interfaces





Design Structure Matrix 

at the level of source code



Design Structure Matrix 

at design level

X Y Z A D G J B E H K C F I L M

X - Computer .

Y - Corpus X . X

Z - User X .

A - In Type .

D - Circ Type .

X Y Z N A D G J O P B C E F H I K L M

X - Computer .

Y - Corpus X . X

Z - User X .

N - Line Type .

A - In Type .

D - Circ Type .
D - Circ Type .

G - Alph Type .

J - Out Type .

B -In Data X X . X X

E - Circ Data X X X . X

H - Alph Data X X X X .

K - Out Data X X .

C  - In Alg X X X X .

F - Circ Alg X X X X X .

I - Alph Alg X X X X X X X .

L - Out Alg X X X X X X .

M - Master X X X X X .

G - Alph Type .

J - Out Type .

O - Line Data X X X . X

P - Line Alg X X X X .

B - Input Data X X X . X

C  - Input Alg X X X X X .

E - Circ Data X X X X . X

F - Circ Alg X X X X X .

H - Alph Data X X X X . X

I - Alph Alg X X X X X X .

K - Out Data X X X . X

L - Out Alg X X X X X .

M - Master X X X X X X .



Issues

• Clustering source code DSM according to package 

is not sufficient

– What if the source code is not available 

– We need to assign tasked before coding– We need to assign tasked before coding

• At design level, however, how to cluster a DSM 

into modules is not obvious

– That is what we have automated 

• Transform a design model into logic model and then to DSM

• Automatic Design rule hierarchy clustering 

– How to select the set  of variables



Design Rule Hierarchy





Metrics

• Aspects to consider

– The number of modules

– The sizes of each module

– A module can’t be too large and can’t be too small– A module can’t be too large and can’t be too small

– How likely a module will change

– How other modules depend on the module

• Net Option Value Analysis 



A New Metric: 

The Level of Independence (LI)

• A Simplified Metric consistent with NOV

– Maze Game: 46%

• Comparative Analysis

– KWIC: – KWIC: 

• Information Hiding: 60%

• Sequential: 44%

• Better be with a DSM


